Interactions of gephyrotoxin with the acetylcholine receptor-ionic channel complex. II. Enhancement of desensitization.
The actions of the tricyclic alkaloid gephyrotoxin ( GyTX ) on the extrajunctional and junctional acetylcholine (ACh) sensitivity and desensitization were studied in the chronically denervated rat soleus muscle and cutaneous pectoris muscle of the frog. At low concentrations, GyTX greatly depressed the extrajunctional ACh sensitivity of the chronically denervated soleus muscles. In addition, GyTX produced a strong inhibition of junctional end-plate potentials evoked by ACh. Junctional and extrajunctional desensitizations induced by microiontophoretically applied ACh were greatly enhanced by the alkaloid in a frequency-dependent manner. These effects were readily reversible. The interaction of GyTX with binding sites on the acetylcholine receptor-channel (AChR) complex was studied on electroplax membranes from Torpedo californica. GyTX binds to the AChR complex at a site distinct from the ACh binding site, as revealed by its lack of inhibition of [125I]alpha-bungarotoxin ( [125I]BGT) binding. On the other hand, GyTX at a concentration range between 1 microM and 100 microM significantly increased the potency of the agonist carbamylcholine as an antagonist of binding of [125I]BGT. At low micromolar concentrations, GyTX inhibited the binding of [3H]perhydrohistrionicotoxin and [3H] phencyclidine to sites associated with the ionic channel of the AChR complex. The affinity of GyTX for these sites was increased 3- to 5-fold by carbamylcholine. Results of electrophysiological and binding studies indicate that GyTX not only blocks the open channel of the AChR but also enhances desensitization of the AChR complex by increasing receptor affinity for agonists.